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Abstract 
This study examined the interaction between pre-, side- and back-loading drinking behaviors and 
their relationship to risky drinking, modelling to account for demographic characteristics. The study 
was based on an online non-probability panel survey of Victorian adults (18+) who purchased 
packaged liquor for off premise consumption in the previous 12 months. Initially, 2,545 participants 
entered the study, with 536 screened out, leaving a sample of 2,008 respondents. While pre-loading 
was the most commonly reported loading behavior, back-loading and side-loading were reported 
almost as frequently. We found a clear association between loading and risky drinking behavior. 
Respondents who reported engaging in all loading behaviors were more likely to report regular very 
risky drinking. Age and sex were significant factors influencing the relationship between loading 
types and risky drinking behavior; income, marital status, and the interaction between sex and age 
were not significant factors. 
We show a broad range of loading behaviors associated with increased levels of risky drinking. 
Future research should seek to investigate these loading behaviors among a general population 
sample. 
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Introduction  
Pre-loading is now a key component of the drinking culture for many people who form the “night-
time economy” population (Barton & Husk, 2012; Foster & Ferguson, 2014; Miller et al., 2012). Pre-
loading (also identified as pre-drinking, front-loading, pre-partying and pre-gaming) refers to alcohol 
consumption at a domestic residence (or non-licensed venue) prior to attending a licensed venue 
(Foster & Ferguson, 2014; Eric R Pedersen & LaBrie, 2007). This drinking behavior is by no means a 
recent phenomenon; however, the culture and associated nomenclature is. This drinking culture 
marks a significant shift from the traditional ‘pub-club’ drinking pattern to a ‘home-pub-club’ or 
‘home-club’ pattern (Barton & Husk, 2012). 
The majority of available evidence shows that the price differential between alcohol purchased at 
off-premises and on-premises outlets is a driver for pre-loading (Caudwell & Hagger, 2014; Holloway, 
Jayne, & Valentine, 2008; Maclean & Callinan, 2013; Miller et al., 2012; Santos, Paes, Sanudo, & 
Sanchez, 2014; Wells, Graham, & Purcell, 2009). Other drivers cited for pre-loading are socializing, 
increasing the length of a night out, group bonding and event “priming”, or getting in the mood 
(Forsyth, 2010; Eric R Pedersen & LaBrie, 2007; Eric R. Pedersen, LaBrie, & Kilmer, 2009; Wells et al., 
2009). The emphasis placed upon price is interesting in the Australian context, given that drinking at 
levels that place the drinker at greater risk of injury from a single occasion of drinking tends to be 
more prevalent among more advantaged groups (Australian National Preventive Health Agency, 
2013). This suggests that price is a factor where drinkers are motivated by the desire to achieve a 
certain level of drunkenness, especially where there are barriers to consumption at the subsequent 
event (Caudwell & Hagger, 2014). A drinker’s income is therefore more likely to determine the 
amount consumed during a pre-loading session (Hummer, Napper, Ehret, & LaBrie, 2013; Maclean & 
Callinan, 2013; Østergaard & Andrade, 2014c; Wells et al., 2009). 
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Numerous studies have shown associations between pre-loading and higher levels of alcohol 
consumption, intoxication and risk taking (Barry, Stellefson, Piazza-Gardner, Chaney, & Dodd, 2013; 
Foster & Ferguson, 2014; Foundation for Alcohol Research and Education, 2013; Hughes, Anderson, 
Morleo, & Bellis, 2008; Labhart, Wells, Graham, & Kuntsche, 2014; LaBrie, Hummer, Pedersen, Lac, & 
Chithambo, 2012; Miller et al., 2013; Santos et al., 2014). Those who partake in this kind of drinking 
behavior generally self-report higher levels of alcohol consumption compared to those who do not 
pre-load, or compared to drinking occasions when pre-loading did not occur (Barton & Husk, 2012; 
Hummer et al., 2013; Miller et al., 2013). However, these studies typically target high-school or 
university college students (Barry et al., 2013; Caudwell & Hagger, 2014; Fairlie, Maggs, & Lanza, 
2015; Kenney, Hummer, & Labrie, 2010; LaBrie et al., 2012; Paves, Pedersen, Hummer, & Labrie, 
2012; Sheehan, Lau-Barraco, & Linden, 2013) with very few studies using subjects drawn from a 
general populations (see for examples: McClatchley, Shorter, & Chalmers, 2014; Reed et al., 2011; 
Santos et al., 2014) 
Pre-loading tends to be more prevalent among young people in their late teens and early twenties 
(Paschall & Saltz, 2007; Eric R Pedersen & LaBrie, 2007; Wells et al., 2009). Similarly, pre-loading 
behavior appears to be common to both males and females (DeJong, DeRicco, & Schneider, 2010; 
Hughes et al., 2008; Miller et al., 2013; Reed et al., 2011). However, recent studies show that males 
typically drink more during a pre-loading session than females (Foster & Ferguson, 2014; Miller et 
al., 2012; Østergaard & Andrade, 2014a), while others have suggested that pre-loading may lead 
women to drinking equivalent amounts to their male peers, or at least be at a greater risk of harm 
from this type of drinking (LaBrie & Pedersen, 2008; Merrill, Vermont, Bachrach, & Read, 2013). 
Notwithstanding the increasing literature on pre-loading, there is limited research examining the 
broader set of alcohol loading behaviors; that is, pre-, side- and back-loading, or drinking before, 
between and after attending licensed premises. Previous studies show that while pre-loading is seen 
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as a mechanism for getting the party started, back-loading (i.e., “after partying”) is a way to keep the 
party going long into the night, and driven in part by the social reasons described previously 
(Forsyth, 2010; Holloway et al., 2008). ‘Side-loading’, a more recently coined term, refers to the 
consumption of alcohol when smuggled into licensed premises, such as pubs, bars and clubs (Miller, 
et al. 2012; Forsyth 2010), or while travelling to and between licensed premises (Wickham 2012; 
Gilmore 2012). Recent research on alcohol use in Australian night-time economies indicates that 
side-loading is a common practice among those entering venues, and associated with excessive 
alcohol consumption and harm (Miller et al., 2012). 
To date, research on preloading has established that this behaviour is predicated upon consumer 
utilisation of both on and off premises alcohol sales, and in effect this interaction is associated with 
drinking alcohol at harmful levels. Preloading is typically linked to younger drinkers, with the cheaper 
price of alcohol available from off-premises retailers cited as a cause for this behaviour. However, 
few studies have examined the broader suite of loading behaviours (pre, side and back) and their 
association with risky drinking and the demographic characteristics that underpin them. This paper 
examines the interaction between these three drinking behaviors. We also model the findings to 
account for demographic characteristics that may influence drinking behavior: sex, age and 
household income. Marital status is also included in the analysis, as studies have shown that drinking 
behaviors can be mediated by a drinker’s relationship status, with single people more likely to drink 
in a harmful manner than those in relationships (Kim, Tiberio, Pears, Capaldi, & Washburn, 2013; 
Leonard & Rothbard, 1999; Miller-Tutzauer, Leonard, & Windle, 1991; Temple et al., 1991). Four 
research questions guide the analyses: (a) What percentage of respondents engaged in any loading 
behavior (pre-, side- and back-loading)? (b) What percentage of respondents engaged only in 
particular types of loading behavior? (c) What is the nature of the relationship between loading and 
risky drinking behavior? (d) Does the relationship between loading and risky drinking behavior 
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change when socio-demographic characteristics (sex, age, marital status and household income) are 
added to the model? If so, what is the nature of the effect? 
Method 
Ethics were obtained from Melbourne University HREC in June 2011. 
Sample 
VicHealth contracted Research Now to conduct an online non-probability panel survey of Victorian 
adults (18+) who had purchased packaged liquor for off premises consumption in the previous 12 
months. ‘Packaged liquor’ refers to alcohol sold from retail outlets for consumption off-premises 
(Victorian Commission for Gambling and Liquor Regulation, 2015).The survey was in field from July–
August 2011 and participants were reimbursed $2 dollars for completing the survey. Initially, 2,545 
participants entered the study, with 536 screened out as they had not purchased packaged liquor in 
the 12 months prior to July 2011, leaving a sample of 2,008 respondents. Research Now undertook 
sampling to ensure proportionate weighting across age and gender demographics. 
Measures 
Loading behavior: Survey measures were developed specifically for the project, and piloted. Of 
these, three were used for the current analysis to determine pre-loading, side-loading and back-
loading behavior of drinkers in the study. Participants were asked:  
On any occasion in the last 12 months have you purchased packaged liquor to drink: 
• before going to a licensed premises such as a pub, hotel or nightclub? 
• while socializing at a licensed premises such as a pub, hotel or nightclub, or 
while moving from one licensed premises to another? 
• after drinking at a licensed premises such as a pub, hotel or nightclub?  
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Risky drinking – drinking intensity and frequency: This study modified a number of survey measures 
from the National Drug Strategy Household Survey 2010 questionnaire (Australian Institute of Health 
and Welfare, 2011). One series of items used for the current analysis included the quantity and 
frequency of drinking packaged liquor, for example: “How many times in the last 12 months you 
had: 20+, 11−19, 7−10, 5−6, 3−4, 1−2, less than 1 standard drinks?” The response options being 
everyday, 5−6 days per week, 3−4 days per week, 1−2 days per week, 2−3 days per month, about 1 
day per month, less often, never drink this number of standard drinks. Respondents are presented 
with a visual scale of standard drinks. Responses were coded into categories based upon the 
National Health and Medical Research Council (NH&MRC) guidelines for risk of injury from a single 
occasion of drinking (National Health and Medical Research Council, 2009): 
• Non drinkers – had not consumed packaged liquor in the last 12 months 
• Low risk drinkers – never greater than 5 or more drinks 
• Occasional risky drinkers – 5 drinks or more less than 12 times per year 
• Regular risky drinkers – 5 drinks or more 12 or more times per year 
• Occasional very risky drinkers – greater than 20 drinks less than 6 times per year 
• Regular very risky drinkers – greater than 20 standard drinks more than 6 times 
per year 
Socio-demographics: Four standard socio-demographic variables were included in the current 
analysis: sex, age, household income and marital status. The household income question was “What 
is your household annual income before tax?” This question had 11 response options: no income, 
less than $10,000, $10,000–less than $20,000, $20,000–less than $40,000, $40,000–less than 
$60,000, $60,000–less than $80,000, $80,000–less than $100,000, $100,000–less than $120,000, 
$120,000 and over, Don't know/unsure, and Prefer not to say. These items were recoded into four 
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categories to best match the recent Victorian household income bands drawn from Census data 
(Australian Bureau of Statistics, 2014). 
The marital status question was “Which of the following best describes your marital status?” and the 
response options were never married, widowed, divorced, separated but not divorced, and currently 
married (or defacto). These were recoded to never married, married, and other – widowed, 
divorced, or separated but not divorced. Typically, those who reported never married also included 
those who were currently single. 
Statistical analysis plan 
We present descriptive statistics either figuratively, or by a series of cross-tabulations between 
loading behavior and the covariates risky drinking behavior and socio-demographic characteristics. 
To examine the association between loading behavior types and risky drinking behavior in more 
detail, we used chi-squared tests to test for independence between the bivariate cross-tabulations 
and multinomial logistic regression. We used multivariable multinomial logistic regression to adjust 
for any influence associated with the socio-demographic characteristics and undertook a stepwise 
approach for model building (Hosmer & Lemeshow, 2000). Statistical differences within data were 
determined when statistical results produced p-values of 0.05 or less. 
Due to the large number of loading and risky drinking behavior categories, we used Multiple 
Correspondence Analysis (MCA) to provide a visual descriptive summary of the association between 
the two variables. MCA is a technique used to visualize the cross-classification of two or more sets of 
categorical data using a χ2-metric of data association (Greenacre & Blasius, 2006). Exploratory MCA 
analysis was undertaken using Stata (StataCorp, 2013). 
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Results 
Sample characteristics: Of the 2,008 survey respondents 53.3 per cent were women (mean age 43.4; 
SD=15.6) and 46.7 per cent were men (mean age 49.7; SD=15.6). For annual income, 358 
respondents (17.8%) did not declare income; 35.1 per cent (n=704) reported an income less than 
$60K. The majority of the sample (n=1,320; 65.7%) where currently married (or defecto), 280 
(13.9%) indicated they were currently windowed, divorced or separated; the remainder indicated 
they were never married (n=408). 
Loading behavior: In total 1,162 (57.9%) respondents reported no loading behavior associated with 
purchasing packaged liquor in the past 12 months; the remaining respondents indicated some form 
of loading behavior (see Figure 1). The largest loading behavior set indicated was pre-loading, where 
at least one of the respondent’s loading behaviors included pre-loading, followed by back-loading 
and side-loading. The inner 7 sections of the Venn diagram represent mutually exclusive categories 
where respondents engaged in a particular loading behavior or some combination of the three 
loading behaviors. In this case, pre-loading only was the largest category, followed by back-loading 
only and side-loading only. The intersection of the sets depicts the largest loading behavior category: 
those who indicated all three loading behaviors. 
Loading behavior and Socio-demographics: Tables 1 and 2 depict the associations between loading 
behavior and selected socio-demographic characteristics (Table 1: sex and age, Table 2: household 
income and marital status). There was no significant difference between the percentage of men 
(39.9%) and women (44.1%) who reported some form of loading and those respondents who 
reported no loading behavior (χ2(1)=3.68; p=0.055); however, there were obvious differences 
between the different types of loading (see Table 1). The proportion of women reporting pre-loading 
or side-loading only was twice that of men, whereas the proportion of men reporting back-loading 
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was almost twice that of women. Pre-loading with side-loading or back-loading was slightly more 
represented by women than men. Whilst the percentage of men reporting side-loading and back-
loading or all three loading behaviors was slightly higher than women, the differences were minimal. 
The mean age of respondents reporting some form of loading behavior (39.3, SD=0.49) was 12 years 
younger than respondents reporting no loading behavior (51.6, SD=0.42; t=18.95; p<0.001). For each 
5-year increase in age the odds ratio of reporting any loading reduced by 25.0% (CI: 22.4 to 27.5%).  
Table 2 presents the percentage for each loading behavior by household income and marital status. 
With the exclusion of those who did not declare household income, as household income increased, 
the percentage of those reporting no loading decreased. Where pre-loading was a part of the 
loading behavior category (e.g., pre-loading only, pre- and side-loading), results indicated that as 
reported household incomes increased, the percentage of people indicating these loading behaviors 
increased. This was most notable in pre-loading and pre-, side- and back-loading. When high 
household income was compared to low household income, the number of people who reported 
pre-loading behavior (from 4.3% to 9.8%) and pre-, side-, and back-loading (8.6% to 18.0%) more 
than doubled. Excluding respondents not declaring an income, the data suggest that as household 
income increases so does the percentage of respondents reporting loading behavior (χ
2
(21)=56.19; 
p<0.001). Respondents who reported never married were less likely to report no loading behavior 
(34.6%) compared to those who reported being married or defacto (62.8%) or other married 
(68.6%). Respondents who indicated their marital status as never married had a substantially higher 
percentage reporting pre-loading, pre- and side-loading, and pre-, side- and back-loading 
(χ
2
(14)=185.18; p<0.001). 
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Loading and risky drinking behavior: Table 3 presents a breakdown of the different loading behaviors 
in the last 12 months by risky drinking behavior. The rows represent mutually exclusive loading 
behavior categories. Only 23 respondents were classified as no risk drinkers. The largest percentage 
of respondents was low risk drinking followed by occasional risky drinking,regular risky drinking, 
occasional very risky drinking and regular very risky drinking. For respondents who reported a 
combination of all three loading types, as risky drinking behavior increased, the percentage of 
respondents within that group increased. Only 3.1% of low risk drinkers indicated pre-, side- and 
back-loading behavior combined; by comparison, 45.4% of regular very risky drinkers indicated the 
same loading type.  
A test for independence between risky drinking behavior and loading behavior was rejected 
(χ2(35)=546.82; p<0.001). Report of loading behavior was strongly associated with level of risky 
drinking. We used MCA to examine further the association between the two variables. Applying Le 
Roux and Rouanet’s (2004) rule of thumb, low response items (less than 5%) should be removed. As 
the focus of this paper is about loading behavior respondents categorized as no risk drinkers (i.e., 
had not consumed packaged liquor within the last 12 months) were removed from further analysis. 
Furthermore, respondents who engaged in the combined side- and back-loading drinking behavior 
were removed from analysis due to the low number of respondents in this group (n = 41; 2.0%). 
Figures 2 and 3 are based on 1944 respondents and highlight the co-location of loading and risky 
drinking behavior. The degree of explained variance for the two variables across the first two 
principal dimensions was 98.8% (dimension 1: 87.1%; dimension 2: 11.7%). Figure 2 shows the 
ordered pattern of both loading and risky drinking behavior (i.e., the Guttman effect), indicating an 
inherent ranking of the response categories for both items. Note, the closer the categories are to the 
origin (0, 0) the more common the response provided, and the further categories are from the 
origin, the more uncommon the response. As such, no loading and low risk drinking were the most 
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common response (as seen in Table 3) and strongly associated. From left to right, loading behavior 
decreases in intensity (represented by the number of loading types). At the most left of the figure 
the data depicts respondents who indicated all three loading patterns. Moving to the right of the 
figure, the figure shows respondents who reported less intense loading behavior (either pre- and 
back-loading or pre- and side-loading), followed by those who indicated only one type of loading 
behavior. To the most right of the figure are respondents who reported no loading behavior. 
Similarly, from left to right risky drinking behavior decreases in the level of risk. On the left of the 
figure are respondents who were classified as regular very risky drinkers (rVRisk). To the most right 
of the figure are respondents who were classified as low risk drinkers (which includes no-risk 
drinking). 
Figure 2 also illustrates the relationship between loading and risky drinking behavior.  Starting at the 
top left quadrant, respondents who engaged in all loading behaviors were more likely to report 
regularly very risky drinking. In the bottom left quadrant, pre- and back-loading, pre- and side-
loading, back-loading and pre-loading were associated with occasional very risky drinking and 
regular risky drinking. In the bottom right quadrant, respondents who indicated only side-loading 
behavior were associated with occasional risky drinking, and as seen in the top right quadrant, those 
who indicated no loading behavior were associated with low risk drinking. 
Loading and risky drinking behavior by socio-demographic characteristics: Each of the four figures 
3a-3d are built on the same MCA model; however, for visual clarity, each figure contains just one of 
the covariates (sex, age group (in 5-year groups), marital status and household income), along with 
the co-location of loading and risky drinking behavior. After accounting for the six variables, the 
degree of explained variance across the first two principal dimensions was 65.4% (dimension 1: 
53.4%; dimension 2: 12.0%). Each of the four figures depicts the position of loading and risky 
drinking behavior in the same space. In the bottom left quadrant, pre-, side- and back-loading and 
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pre- and back-loading were associated with high risky drinking behavior (regular risky, occasional 
very risky, and regular very risky). In the top left quadrant, pre-loading, pre- and side-loading, and 
side-loading were associated with occasional risky drinking. In the bottom left quadrant, there was 
no clear association between back-loading and a particular risky drinking behavior, whilst in the top 
left quadrant no loading remained associated with low risky drinking.  
Figure 3a illustrates the MCA model of loading and risky drinking behavior with sex overlayed. The 
figure highlights that, below the y-axis, men are typically more likely to report all three loading 
behaviors and are more likely to indicate loading behaviors that include back-loading. By association, 
men are more likely to be classified as risky, or very risky, drinkers. Above the y-axis, women are 
more likely to be associated with loading behaviors that include pre-loading or side-loading. There 
was no strong sex association with respondents reporting no loading (as seen in Table 1) after 
accounting for other covariates. 
Figure 3b shows the MCA model overlayed with age. In general, the Guttman effect (or tick; Le Roux 
& Rouanet, 2004) was observed with age groups. From left to right, there is a downward trend as 
age increases until around age group 35–39 years, at which point the trend turns upwards. This 
suggests that the patterns associated with age group can be considered linear. In the top left 
quadrant the data suggest that the youngest cohort (18–24 years) is mostly associated with pre- and 
side-loading and occasional risky drinking behavior. The figure highlights that respondents aged 
between 30 and 39 years were typically associated with the more intense loading behaviors (pre-, 
side- and back-loading, or pre- and back-loading) and risky drinking behavior. Those aged between 
40 and 59 years had no clear association with loading behavior or risky drinking behavior except that 
those people who back-loaded only were more likely to be aged between 45 and 59 years. 
Respondents 60 years and over were most likely to be associated with no loading, and by association 
low risk drinking behavior. 
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Figure 3c overlays marital status. In the top left corner, respondents who had never been married 
(or by proxy are currently single) were mostly associated with pre- and side-loading and occasional 
risky drinking behavior. Data below the y-axis suggest that respondents who reported being 
currently married or defacto were associated more with the pre-, side- and back-loading or other 
loading behavior that includes back-loading and the associated high risky drinking behavior—but no 
particular pattern was observed. Respondents who indicated some other marital status (divorced, 
separated, widowed) were located in the top right quadrant and associated with no loading and low 
risk drinking behavior. 
Figure 3d overlays household income. Respondents who did not declare their income were more 
likely to report pre- and side-loading and associated occasional risky drinking behavior. Respondents 
with a household income of $60,000 to less than $120,000, or $120,000 or more, were associated 
with the more intense loading behavior (pre-, side- and back-loading or pre- and back-loading) and 
risky drinking behavior. Respondents with low and medium low incomes (i.e., less than $60,000) 
were more likely to be associated with no loading and by association low risk drinking behavior. 
In summary, data from Figure 3 illustrate that young women aged 18–24 years, who have never 
married and provided no household income information were typically associated with pre- and/or 
side-loading and low risky drinking behavior. By comparison, men aged between 30 and 39 years, 
currently married, and having a household income of $60,000 to less than $120,000, or $120,000 or 
more were typically associated with combination loading behaviors and high risky drinking levels. 
Finally, respondents 60 years and over with low to low medium income (i.e., less than $60,000) 
whose marital status included divorced, widowed or separated were associated more strongly with 
no loading and low risky drinking behavior. 
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Table 4 presents results from a multinomial logistic regression. The unadjusted model shows results 
from the bivariate model regressing risky drinking behavior on loading behavior. The reference 
group for loading behavior is no loading behavior; the reference group for drinking behavior is low 
risk drinking. Results show, for each of the loading behavior types (compared to no loading), that as 
the level of risky drinking increases the odds ratio of reporting a given loading behavior increases. 
This is the case for all loading behavior types with the exception of side-loading, where there is no 
discernable increasing trend across risky drinking categories. The overall model was significant 
(χ2(24)=478.8; p<0.001; Pseudo R
2=0.088).  
We added the four socio-demographic covariates to the base model as main effects. We used a 
Wald test to test if the joint hypotheses of each of the individual covariates, as a whole, were 
simultaneously zero, and therefore, whether the covariate should be included in the final model. In a 
stepwise fashion, both household income (χ
2
(24)=32.49; p=0.115) and marital status (χ
2
(12)=15.27; 
p=0.227) were examined. As the test of significance was not rejected, these covariates were 
removed from the final model. The interaction term between age and sex was then included in the 
model. As the Wald test for the interaction was not significant (χ2(6)=4.85; p=0.563), it was not 
retained in the final model. Table 4 presents the final adjusted model, which includes main effects 
for the covariates sex and age. Although a similar trend was observed, after adjusting for age and 
sex, the magnitude of the reported odds ratio typically reduced. 
Discussion 
The findings from this study show that while pre-loading is the most commonly reported loading 
behavior, back-loading and side-loading are reported almost as frequently. There is an increasing 
emphasis in research on pre-loading drinking behavior (Barton & Husk, 2014; Borsari, Mastroleo, 
Hustad, & Zamboanga, 2013; Labhart et al., 2014; McClatchley et al., 2014; Merrill et al., 2013; 
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Sheehan et al., 2013) and our findings show that it is important for future research to examine a 
comprehensive set of alcohol loading behaviors. Further, results from this study are not restricted to 
high-school or college student populations (Barry et al., 2013; Caudwell & Hagger, 2014; Fairlie et al., 
2015; Kenney et al., 2010; LaBrie et al., 2012; Paves et al., 2012; Sheehan et al., 2013). Rather these 
results add to the limited, but necessary, population-based research associated with loading and 
risky drinking behavior (see for examples: McClatchley et al., 2014; Reed et al., 2011; Santos et al., 
2014). 
Our findings support previous studies that show a positive relationship between pre-loading and 
higher levels of consumption, intoxication and risk taking (Barry et al., 2013; Barton & Husk, 2012, 
2014; Foster & Ferguson, 2014; Foundation for Alcohol Research and Education, 2013; Hughes et al., 
2008; Hummer et al., 2013; Labhart et al., 2014; LaBrie et al., 2012; Miller et al., 2013). Moreover, 
our study shows a clear association between loading and risky drinking behavior. Respondents who 
reported engaging in all loading behaviors were more likely to report regularly very risky drinking. 
These findings highlight that pre-loading is just one component of a broader heavy drinking 
repertoire that can also include side- and back-loading. 
The results show that when the four socio-demographic covariates (sex, age, household income and 
marital status) were added to the MCA model, the observable association between loading and risky 
drinking behavior remained, although the explained variance of the first two dimensions reduced 
substantially, reflecting a weakening between loading and risky drinking behavior after the 
covariates were added to the model. The multi-variable multinomial logistic regression analysis 
revealed sex and age as statistically influential, whilst household income, marital status and the 
interaction between sex and age were not, and therefore were removed from the final model. As 
the descriptive MCA analysis highlights, women were typically associated with no loading, pre-
loading, side-loading, or pre- and side-loading behaviors, as well low risk or occasional risky drinking 
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behaviors. By comparison, men were more associated with the remaining loading types, particularly 
back loading behavior, and regular risky drinking behavior. Previous studies present evidence for 
pre-loading behavior as common to both men and women (DeJong et al., 2010; Miller et al., 2013; 
Reed et al., 2011). Consistent with research by Hughes (2008), our research highlights women as 
being more likely to engage in pre-loading and/or side-loading, which are more associated with low 
risk or occasional risky drinking behaviors, whereas back-loading is more common for men and 
associated with regular risky drinking behavior.  
With regard to age, the MCA analysis shows consistency with the evidence generally presented in 
the literature; that is, pre-loading tends to be more prevalent among young people in their late 
teens and early twenties (Paschall & Saltz, 2007; Eric R Pedersen & LaBrie, 2007; Wells et al., 2009). 
Our study highlights that the youngest age group (18–24 years) was more aligned with pre-loading, 
side-loading and pre-, side-loading behavior as well as occasional risky drinking. Respondents aged 
25–39 years were more aligned with the remaining loading behaviors other than back-loading (i.e., 
pre-, back-loading; pre-, side-, and back-loading) and the remaining risky drinking behavioral 
patterns other than low risky drinking (i.e., regular risky, occasional very risky and regular very risky 
drinking). Respondents aged between 40–59 years were associated with back-loading with no clear 
level of risky drinking, while those aged 60 years and over were more aligned with no loading and 
low risky drinking behavior.  
Conclusions 
Consistent with previous research, the current study shows that those who report preloading are 
likely to be young (18-24), female and drink at levels that increase their risk of alcohol-related harm 
in the short term.  However, examinations of preloading tend to focus on the transactional nature of 
the behaviour, i.e. consuming cheaper alcohol to achieve a certain state of intoxication before 
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attending a licensed venue. This suggests a drinking trajectory beginning in private space and 
finishing in the public sphere. By examining a broader set of loading behaviours, the current study 
highlights something of a much more interactional nature, wherein drinkers consume alcohol 
purchased from offsite premises for consumption at various points throughout the night, which may 
cease in private residences rather than licensed premises. Illustrative of this is the variation observed 
in age and sex depending upon the type(s) of loading behaviours engaged in, indicating a much more 
varied interaction with the night time economy depending upon the age and gender of the drinker.  
Importantly, the more loading behaviours a respondent engaged in, the greater the likelihood of 
risky drinking. Previous studies have contextualised pre-loading and associated harmful alcohol 
consumption as a component of youth drinking cultures (Wells, Graham, & Purcell, 2009; Maclean & 
Callinan, 2013). In contrast the current study has shown that those that engage in multiple loading 
behaviours tend to be slightly older, aged 25-39, and report drinking up to 20 standard drinks in a 
single occasion, at least once a year. By accounting for all three loading behaviours, future research 
may be able to provide a more nuanced account of the behaviours of risky drinkers and their 
interaction with the night time economy. 
Limitations 
This is a convenience sample of Victorians who purchased packaged liquor during the 12 months 
prior to July 2011. As such, the results have to be read with some caution. It may be the case that as 
a sample of Victorians who are more likely to purchase alcohol, survey responses may reflect more 
relaxed attitudes toward alcohol than would be held among the general population. Further, this 
survey is based upon self-reporting and recollection of drinking occasions, and as such there is the 
potential for unreliability. Additionally, to ascertain loading behavior respondents were asked ‘have 
you purchased packaged liquor to drink:’ prior to going to a licensed venue, whilst at a licensed 
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venue, or after leaving a licensed venue. It is possible that some respondents indicated yes to 
purchasing liquor but may have not consumed the liquor. Whilst, we believe that the intention of 
the question posed to respondents is clear, it is possible that some respondents may have been 
misclassified for loading behavior as a result of not drinking the purchased liquor. It is worthwhile 
noting however that 56 per cent of respondents indicated that the majority of packaged liquor 
purchased was consumed within one week of purchase. Finally, as respondents were drawn from a 
panel survey, we caution the generalizability of the sample to the Victorian population.  
Directions for policy and future research 
Previous research has argued that the price differential between alcohol purchased at off-premises 
compared to on-premises outlets is a driver for pre-loading (Holloway et al., 2008; Maclean & 
Callinan, 2013; Miller et al., 2012; Wells et al., 2009). Although this hypothesis was not examined 
directly in the current study, the data indicate that household income was not statistically important 
to the model of loading and risky drinking behavior; rather, age and sex, as main effects, were. 
Although speculative, this suggests that it might not be so much about the affordability of alcohol 
driving loading behavior but rather the affordability of drunkenness and that other drivers such as 
socializing and group bonding may be as equally important to the motivation for loading, particularly 
where respondents reported engaging in multiple loading behaviors.   
The current study shows that there is a broader range of loading behaviors that are associated with 
increased levels of risky drinking, and as such future research should investigate the prevalence of 
these loading behaviors among a general population sample. Related to this, the current study 
revealed that 10% of the sample reported engaging in all three loading behaviors during the 
previous 12 months. This was also associated with reporting occasional very or regular very risky 
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alcohol consumption, suggesting that that there exists a sub-group of drinkers who will consume 
alcohol at any given opportunity across an evening. 
Policies that increase the price of alcohol sold from off-premises relative to on-premises outlets, 
such as minimum pricing, are likely to go some way to reducing heavy alcohol consumption, as 
detailed by Purshouse and colleagues (2010), and subsequently are also likely to remove the price 
incentive that underlies pre-loading. Further, this research indicates that males aged 30–39 are most 
likely to report a combination of loading types, and with it, excessive levels of alcohol consumption. 
Future work should focus on trialing brief interventions and assessing their effectiveness with this 
group. 
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Captions for Figures 
Figure 1: Venn-diagram depicting the count and percentage of the three loading behaviors: pre-
loading, side-loading and back-loading. 
Figure 2: Multiple correspondence analysis of loading behavior types and risky drinking behavior 
(Data displayed using standardized normalization). 
Figure 3: Multiple correspondence analysis (MCA) of loading behavior types, risky drinking behavior, 
sex, age group, marital status and household income. Figures 3a-3d represent the same MCA model 
but for clarity display loading behavior, risky drinking behavior and a given socio-demographic (Data 
displayed using standardized normalization). 
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Captions for Tables 
Table 1: Cross-tabulation of loading behavior by sex, age, and age by sex: observation and column 
percentages reported for sex; mean and standard deviation reported for age, and sex by age. 
Table 2: Cross-tabulation of loading behavior by household income and marital status: observation 
and column percentages reported 
Table 3: Cross-tabulation of loading behavior by risky drinking behavior: observation and column 
percentages reported; observation and row percent reported for loading behavior total 
Table 4: Multinomial logistic regression models. Unadjusted model: bivariate relationship between 
loading and risky drinking behavior; adjusted model: relationship between loading and risky drinking 
behavior after adjusting for sex and age
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Dimension 1 (Explained variance - 87.1%)
Loading behaviour
   No = No loading
   P   = Pre-loading
   S   = Side-loading
   B   = Back-loading
Risky drinking behaviour
   lRisk    = Low risky
   oRisk   = Occasional risky
   rRisk    = Regular risky
   oVRisk = Occasional very risky
   rVRisk  = Regular very risky
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Figure 3a: Sex
No
P S
B
PS
PB
PSB
lRiskoRisk
rRisk
oVRisk
rVRisk
18-
25-
30-
35-
40-
45-
50-
55-
60-
65-
70-
-4
-3
-2
-1
0
1
2
3
4
-4 -3 -2 -1 0 1 2 3 4
Figure 3b: Age Groups
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Figure 3c: Marital Status
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Figure 3d: Household Income
Loading behaviour:
   No = No loading
   P   = Pre-loading
   S   = Side-loading
   B   = Back-loading
Risky drinking behaviour:
   lRisk        = Low risky
   oRisk       = Occasional risky
   rRisk        = Regular risky
   oVRisk      = Occasional very risky
   rVRisk      = Regular very risky
Age Group (in 5 year groups):
       18-     =(18-24)
       25-     =(25-29)
       30-     =(30-34)
       35-     =(35-39)
       40-     =(40-44)
       45-     =(45-49)
       50-     =(50-54)
       55-     =(55-54)
       60-     =(60-59)
       65-     =(65-64)
       70-     =(70+)
Marital Status:
       NM      = Never married
       CM      = Currently married (defacto)
       WSD     = Widowed/Separated/Divorced
Household Income:
       1       = $0 to <$40K
       2       = $40 to <$60K
       3       = $60 to <$120K
       4       = $120K+
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Table 1 
 Sex [n (%)] Age [mean (sd)] 
Loading behavior Women Men Women Men Total 
No loading 598 (55.9) 564 (60.1) 48.9 (14.7) 54.3 (13.1) 51.5 (14.2) 
Pre- 102 (9.5) 51 (5.4) 34.2 (13.2) 43.9 (15.3) 37.4 (14.6) 
Side- 73 (6.8) 35 (3.7) 40.3 (15.6) 46.6 (15.8) 42.4 (15.9) 
Back- 50 (4.7) 80 (8.5) 45.4 (13.3) 51.3 (11.4) 49.0 (12.4) 
Pre- and Side- 62 (5.8) 37 (3.9) 30.8 (10.7) 36.6 (11.6) 32.9 (11.4) 
Pre- and Back- 59 (5.5) 38 (4.1) 39.3 (13.0) 43.7 (13.1) 41.0 (13.1) 
Side- and Back- 20 (1.9) 21 (2.2) 46.3 (13.7) 47.2 (14.9) 46.7 (14.1) 
Pre-, Side- and Back- 106 (9.9) 112 (11.9) 32.1 (11.7) 36.0 (10.6) 34.1 (11.3) 
Total 1,070 (100.0) 938 (100.0) 43.4 (15.6) 49.7 (14.6) 46.4 (15.4) 
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Table 2 
 Household Income Marital Status 
Loading behavior Not  
declared 
Low: $0– 
39,999 
Medium low: 
$40,000– 
59,999 
Medium high: 
$60,000– 
119,999 
High: $120,000+ Never 
Married 
Other (Widowed, 
Divorced,  
Separated) 
Married/ 
Defacto 
No loading 207 (57.8) 279 (66.6) 169 (59.3) 388 (55.3) 119 (48.8) 141 (34.6) 192 (68.6) 829 (62.8) 
Pre- 29 (8.1) 18 (4.3) 21 (7.4) 61 (8.7) 24 (9.8) 58 (14.2) 10 (3.6) 85 (6.4) 
Side- 21 (5.9) 24 (5.7) 16 (5.6) 39 (5.6) 8 (3.3) 23 (5.6) 9 (3.2) 76 (5.8) 
Back- 21 (5.9) 32 (7.6) 20 (7.0) 42 (6.0) 15 (6.1) 21 (5.1) 25 (8.9) 84 (6.4) 
Pre- and Side- 22 (6.1) 10 (2.4) 12 (4.2) 34 (4.8) 21 (8.6) 42 (10.3) 8 (2.9) 49 (3.7) 
Pre- and Back- 19 (5.3) 14 (3.3) 11 (3.9) 44 (6.3) 9 (3.7) 27 (6.6) 16 (5.7) 54 (4.1) 
Side- and Back- 8 (2.2) 6 (1.4) 8 (2.8) 15 (2.1) 4 (1.6) 6 (1.5) 4 (1.4) 31 (2.3) 
Pre-, Side- and Back- 31 (8.7) 36 (8.6) 28 (9.8) 79 (11.3) 44 (18.0) 90 (22.1) 16 (5.7) 112 (8.5) 
Total 358 (100.0) 419 (100.0) 285 (100.0) 702 (100.0) 244 (100.0) 408 (100.0) 280 (100.0) 1,320 (100.0) 
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Table 3 
 Risky Drinking Behavior 
Loading behavior No Risk Low Risk Occasional 
risky 
Regular 
risky 
Occasional 
very risky 
Regular 
very risky 
Total 
No loading 22 (95.7) 618 (76.8) 272 (56.0) 154 (47.2) 66 (32.2) 30 (18.4) 1,162 (57.9) 
Pre- 0 (0.0) 39 (4.8) 56 (11.5) 33 (10.1) 17 (8.3) 8 (4.9) 153 (7.6) 
Side- 0 (0.0) 54 (6.7) 31 (6.4) 13 (4.0) 8 (3.9) 2 (1.2) 108 (5.4) 
Back- 1 (4.3) 25 (3.1) 37 (7.6) 34 (10.4) 21 (10.2) 12 (7.4) 130 (6.5) 
Pre- and Side- 0 (0.0) 22 (2.7) 30 (6.2) 20 (6.1) 17 (8.3) 10 (6.1) 99 (4.9) 
Pre- and Back- 0 (0.0) 9 (1.1) 20 (4.1) 24 (7.4) 24 (11.7) 20 (12.3) 97 (4.8) 
Side- and Back- 0 (0.0) 13 (1.6) 10 (2.1) 5 (1.5) 6 (2.9) 7 (4.3) 41 (2.0) 
Pre-, Side- and 
Back- 0 (0.0) 25 (3.1) 30 (6.2) 43 (13.2) 46 (22.4) 74 (45.4) 218 (10.9) 
Total (row percent) 23 (1.1) 805 (40.1) 486 (24.2) 326 (16.2) 205 (10.2) 163 (8.1) 2,008 (100.0) 
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Table 4 
Loading behavior (Ref: No loading) Unadjusted model Adjusted model† 
Pre- Low risk Ref Ref 
 Occasional risky 3.26 (2.12,5.03)*** 2.09 (1.33,3.30)** 
 Regular risky 3.40 (2.07,5.58)*** 3.65 (2.17,6.14)*** 
 Occasional very risky 4.08 (2.19,7.61)*** 2.50 (1.30,4.81)** 
 Regular very risky 4.23 (1.82,9.83)*** 3.19 (1.32,7.69)** 
Side- Low risk Ref Ref 
 Occasional risky 1.30 (0.82,2.07) 0.97 (0.60,1.58) 
 Regular risky 0.97 (0.51,1.82) 1.05 (0.55,1.99) 
 Occasional very risky 1.39 (0.63,3.04) 1.00 (0.45,2.25) 
 Regular very risky 0.76 (0.18,3.28) 0.66 (0.15,2.89) 
Back- Low risk Ref Ref 
 Occasional risky 3.36 (1.99,5.70)*** 3.21 (1.87,5.49)*** 
 Regular risky 5.46 (3.16,9.42)*** 5.10 (2.92,8.91)*** 
 Occasional very risky 7.87 (4.18,14.82)*** 7.10 (3.66,13.79)*** 
 Regular very risky 9.89 (4.53,21.57)*** 8.67 (3.85,19.52)*** 
Pre- and Side- Low risk Ref Ref 
 Occasional risky 3.10 (1.76,5.47)*** 1.67 (0.92,3.03) 
 Regular risky 3.65 (1.94,6.85)*** 3.77 (1.94,7.33)*** 
 Occasional very risky 7.24 (3.66,14.31)*** 3.58 (1.75,7.36)*** 
 Regular very risky 9.36 (4.07,21.53)*** 5.63 (2.32,13.64)*** 
Pre- and Back- Low risk Ref Ref 
 Occasional risky 5.05 (2.27,11.23)*** 4.06 (1.80,9.18)*** 
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 Regular risky 10.70 (4.88,23.49)*** 12.62 (5.67,28.10)*** 
 Occasional very risky 24.97 (11.14,55.96)*** 20.94 (9.04,48.52)*** 
 Regular very risky 45.78 (19.22,109.03)*** 48.82 (19.51,122.19)*** 
Pre-, Side- and Back- Low risk Ref Ref 
 Occasional risky 2.73 (1.57,4.72)*** 1.54 (0.87,2.72) 
 Regular risky 6.90 (4.09,11.65)*** 6.99 (4.00,12.19)*** 
 Occasional very risky 17.23 (9.95,29.84)*** 8.60 (4.80,15.42)*** 
 Regular very risky 60.98 (34.04,109.23)*** 35.91 (19.02,67.80)*** 
* p<0.05; ** p<0.001; *** p<0.001 
† Adjusng for sex and age (household income, marital status and the interaction between sex and 
age group were not significant and excluded from the final model) 
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Highlights 
• 42.1% of the sample reported at least one ‘loading’ behaviour 
• Those reporting loading were on average 12 years younger than those who did not 
• Risky drinking was strongly associated with having pre, side or back loaded 
• Loading behaviour varied by age and gender 
 
 
